Luciferase protection against proteolytic degradation: a key for improving signal in nano-system biology.
Luciferase is most widely used bioluminescence protein in biotechnological processes, but the enzyme is susceptible to proteolytic degradation, thereby its intracellular half-life decreased. Osmolytes are known to enhance the stability of proteins and protect them in a native folded and functional state. The effects of osmolytes, including sucrose, glycine and DMSO on the stability of luciferase were investigated. To different extents, all osmolytes protected the luciferase towards proteolytic degradation in a concentration-dependent manner. The results showed that 1.5M sucrose, 1.5M glycine and 15% DMSO are the best. The ability of these osmolytes to protect luciferase against proteolysis decreased from sucrose, glycine, and finally DMSO. Enzymatic kinetic data showed that the luciferase activity is significantly kept in the presence of sucrose and glycine compared to DMSO, particularly at high temperatures. Bioluminescence intensity, circular dichroism (CD), intrinsic and ANS fluorescence experiments showed change in secondary and tertiary luciferase structure. These results suggest that osmolytes exert an important effect on stabilization of luciferase conformation; decreasing the unfolding rate, preventing adaptation and binding of luciferase at the active site of proteases, thereby the proteolytic digestion reduced and its active conformation was kept.